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(54) Display change between mobile terminal display and external device display 



(57) A system is provided for transmitting an image 
from a first display device having certain display capa- 
bilities to a second display device having different dis- 
play capabilities. The image may be received by the first 
display device as data in a packet or plurality of packets. 
The packets are split by a splitting application into data 
to be displayed on the first display device, if any, and 
data to be displayed on the second display device. The 



data to be displayed on the second display device is 
reformatted at the first display device to be transmitted 
over a wireless, short range communication link, such 
as a Bluetooth link. The system thereby enables the dis- 
play on the second display device of an image that either 
could not be displayed on the first display device or 
could not be displayed with the same capabilities as on 
the first display device. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] This invention relates to the field of showing 
images on different display devices, and particularly to 
display devices which have different capabilities for 
viewing the content 

2. Description of the Related Art 

[0002] Messages may be transmitted over a wireless 
communications network to a mobile terminal, such as 
mobile phone, together with, or independently of an au- 
dio signal. The message may contain various types of 
content to serve various functions, that are already pub- 
licly available or are becoming available shortly. The 
content may consist of still pictures or video. These mes- 
sages may be automatically sent to a recipient or there 
may be services which respond to a recipient's request 
for a specific service. 

[0003] The display capabilities of currently available 
mobile terminals are limited because of the size and 
weight requirements on these compact devices. A mo- 
bile terminal display may be provided to view an incom- 
ing video signal, but because of the above mentioned 
facts, users would not enjoy watching multiformatted im- 
ages or video on such a display. This problem with a 
small display is especially problematic for visually im- 
paired people. 

[0004] It is therefore desirable to find a way to view 
the content received with a mobile terminal on a sepa- 
rate display that has better display capabilities. A tele- 
vision receiver display or a computer monitor are exam- 
ples of this kind of display having better display capabil- 
ities. Being able to display video sent over a mobile ter- 
minal on a larger display device, like a television display, 
would also allow a service provider to provide additional 
optional services to provide a user with added value, 
and avoid unnecessarily draining of the mobile termi- 
nal's battery by displaying the video on a separate dis- 
play device that has a separate power source. 
[0005] Recently, low power RF systems have been 
proposed for providing communications between a plu- 
rality of transceivers through a short range communica- 
tions link. One such short range RF technology is cur- 
rently under development and is referred to as "Blue- 
tooth". This system will be commercially available in the 
near future and it operates in the open spectrum around 
2.45 GHz. This unlicensed radio band, called Industrial, 
Scientific, Medical (ISM) band is globally available. The 
operating range of this RF system is approximately 1 0 
meters for a normal power mode and has proven to be 
economically efficient. It is planned that a Bluetooth chip 
having these characteristics will be inserted in all kinds 
of electrical devices for enabling communication be- 



tween separate devices. In PCT Application No. WO 
001 8025, such a Bluetooth link between a Bluetooth en- 
abled mobile terminal and a Bluetooth enabled data ter- 
minal, such as a PC, is disclosed. 

5 [0006] It would be particularly advantageous to ena- 
ble the user to view the content, such as a video clip on 
a larger display, while the user is actually holding the 
mobile terminal, and allow the user to select what is 
viewed using the mobile terminal, or to otherwise use 

10 the mobile device while viewing the video clip. This 
would be best implemented using a wireless link be- 
tween the mobile terminal and the external display de- 
vice. United States Patent No. 5,880,732 presents a 
method and apparatus enabling one specific type of us- 

15 age of a remote display device connected to a mobile 
telephone. However, the invention offers only a partial 
solution to the problem, because the system allows only 
the textual message appearing on the telephone display 
to be viewed on the remote display. The system does 

20 not take into consideration the different displaying ca- 
pabilities of the devices such as that the remote display 
may be capable of displaying images that the mobile tel- 
ephone cannot, which makes the system inadequate for 
effective use. 

25 

SUMMARY OF THE INVENTION 

[0007] It is therefore an object of this invention to 
present a system and method for wirelessly linking dis- 

30 play devices having different display capabilities to pro- 
vide better display quality to a user of a mobile terminal 
with an economic and efficient short range RF link. 
[0008] This invention concentrates on providing bet- 
ter display quality to a user of a mobile device. The mo- 

35 bile device, such as a mobile phone, laptop computer, 
or personal digital assistant (PDA), may be provided 
with a Bluetooth chip conforming to the Bluetooth stand- 
ards described in Bluetooth specification v.1 .0B, and an- 
other display device, like a television apparatus in the 

40 vicinity of the mobile device, is likewise provided with a 
similar Bluetooth chip, thereby enabling a short range 
RF communications link between the two devices. The 
mobile terminal receives image data from a base station 
in a wireless communications network or from another 

45 device utilizing any transmission method, including, but 
not limited to GSM, EDGE, WCDMA, DAB, DVB or Blue- 
tooth link. As used herein, the term "image" is used in- 
terchangeably with the term "video" and includes a sin- 
gle image, picture, or graphic, a stream or plurality of 

so still pictures, or graphics, or a conventional video. 
[0009] The system in this invention consists of a first 
display device and a second display device having a 
communication link between them. The communication 
link is arranged between said display devices by a short 

55 range RF communication link. The image on the first dis- 
play is viewed as taking into consideration the capabil- 
ities of the first display device, and the image on the sec- 
ond display device is viewed as taking into consideration 
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the different display capabilities of the second display 
device. This can be done by splitting the received pay- 
load at the first display device into a plurality of data 
packets with a specific splitting application and identify- 
ing the packets to first dispiay device part(s) and second 
display device part(s), which takes into consideration 
the display capabilities of the first and second display 
devices. 

[001 0] The first display device also has means for es- 
tablishing afirstwireless communication link with a com- 
munications network and means for establishing a sec- 
ond wireless communication link with a second display 
device. After splitting the payload into a plurality of data 
packets, the first display device forwards at least one of 
the data packets to the second display device having 
different display capabilities. 

[0011] The image data received by the mobile termi- 
nal comprises data to be ultimately reassembled into an 
image to be displayed on a display either on the mobile 
device, on an another display device, or on both of these 
devices. Because the mobile device may or may not 
have a display, and at best, will have a relatively small 
display on which it is difficult to view the image, the im- 
age data is retransmitted using a short range RF link, 
such as Bluetooth link, to an external display device for 
improved viewing quality. The improved viewing quality 
also enables a service provider to provide more ad- 
vanced and better quality services to customers, such 
as images and/or video movies with higher quality res- 
olution than could be effectively displayed on an ordi- 
nary display of a mobile phone. 
[0012] The image data received by the mobile termi- 
nal is included within the first packet or a plurality of 
packets of a type appropriate to the wireless transmis- 
sion method used. In addition to the data to be forward- 
ed to the external display device, the packets received 
by the mobile terminal may contain data that may be 
used exclusively at the mobile terminal, such as voice 
data, control data, image data, or data for a displayable 
menu for the mobile terminal. The mobile terminal may 
have an application that splits the data packets received 
by the mobile device and forwards part of the data to the 
mobile terminal's own display and another part of the 
data for transmission with a short range RF link in an 
appropriate format to the external display device. At the 
external device, the short range RF data packets are 
reassembled into an image or video, as originally sent, 
for viewing on the external display device. 
[0013] Other objects and features of the present in- 
vention will become apparentfrom thefollowing detailed 
description considered in conjunction with the accom- 
panying drawings. It is to be understood, however, that 
drawings are designed solely for purposes of illustration 
and not as a definition of the limits of the invention, for 
which reference should be made to the appended 
claims. It should be further understood that the drawings 
are not necessarily drawn to scale and that, unless oth- 
erwise indicated, they are merely intended to conceptu- 



ally illustrate the structures and procedures described 
herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 

[001 4] In the drawings wherein like reference numer- 
als denote similar elements throughout the several 
views: 

10 FIG. 1(a) is a schematic representation of a base 
station, mobile phone and an external display de- 
vice; 

FIG. 1(b) is a block diagram of the basic protocol 
path from base station to television receiver, that 

'5 may be used in practicing the present invention; 

FIG. 2 is asimplified picture illustrating the structure 
of the mobile terminal in the view of this invention; 
FIG. 3 is a flow chart of the method for handling the 
video data to be retransmitted to the external dis- 

20 play device at the wireless device; 

FIG. 4(a) is a plan view of a first possible data frame 
structure for transmitting a combined audio and vid- 
eo signal; 

FIG. 4(b) is a plan view of a second possible data 
25 frame structure for transmitting a combined audio 
and video signal; 

FIG. 5 is a schematic representation of the Blue- 
tooth protocol stack; 

FIG. 6 is a plan view of the standard Bluetooth pack- 
30 et format; 

FIG. 7 is a flow chart of the method of transmitting 
video data from the wireless device to the external 
display device; 

FIG. 8 is a diagrammatical view of a method for 
35 broadcasting the video packets from the mobile de- 
vice to the external display device; and 
FIG. 9 is a diagrammatical view of a method for 
transmitting the video packets from the mobile de- 
vice to the external display device using a specific 
^0 polling scheme. 

DETAILED DESCRIPTION OF THE PRESENTLY 
PREFERRED EMBODIMENTS 

45 [0015] The present invention may be implemented in 
conjunction with a wireless communications network us- 
ing any wireless transmission methods, such as known 
methods like GSM (Global System for Mobile Commu- 
nications), EDGE (Enhanced Data Rates for GSM Evo- 

so lution), WCDMA (Wideband Code Division Multiple Ac- 
cess), DAB (Digital Audio Broadcasting) or DVB (Digital 
video broadcasting) ; although technologies with faster 
data transmission rates, like EDGE, WCDMA or DVB 
are preferred over GSM and DAB technologies. 

55 [001 6] In FIG. 1 (a) is shown the basics of this inven- 
tion. A conventional wireless connection has a wireless 
link 1 2 between the base station 1 0 of a service provider 
1 3 and the mobile terminal 20 to exchange the conven- 



3 



5 



EP 1 180 903 A1 



6 



tional radio frequency (RF) signals that pass between 
the base station 1 0 of a service provider 1 3 and the mo- 
bile terminal 20. Signals may be received by and trans- 
mitted to base station 1 0 from the mobile terminal 20. A 
protocol stack 15 specific to the transmission method 
used at the base station 10 handles the transmission 
and a similar protocol stack 25 at a mobile terminal 20 
handles the received signal as shown in FIG. 1(b). A 
wireless short range RF link 22, e.g., a Bluetooth link, is 
also established between the mobile terminal and ex- 
ternal display device, like a television receiver 30 or a 
computer monitor. This requires that the mobile terminal 
can establish this short range RF link. The Bluetooth link 
can be established with a Bluetooth chip manufactured 
according to the Bluetooth Specification Version 1 .OB 
and standards (available on the internet at the "blue- 
tooth.net" Web site). 

[0017] In one implementation, a Bluetooth chip is con- 
nected to the printed circuit board of the mobile terminal 
20. The external display must also be outfitted with a 
Bluetooth chip, which may be installed on the printed 
circuit board of the external display device (television 
receiver 30 in this example), or may be otherwise con- 
nected to the display device, such as with an external 
device plugged in to the display device (not shown in 
FIG. 1(a)). 

[0018] The Bluetooth link 22 does not require the mo- 
bile terminal 20 and the TV 30 to be within direct line- 
of-sight with each other, but the devices must be inside 
the transmission/reception range of the Bluetooth chips 
for the signal from the mobile terminal 20 to be received 
in the TV 30. As earlier stated, the operating range of 
Bluetooth using normal OdBm transmission power is ap- 
proximately 1 0 meters, which presents no problem for 
mobile terminal users who wish to view video on a tele- 
vision display and be able to control the video content 
with the terminal because users rarely watch television 
at distances farther than 10 meters. The Bluetooth 
standard presently supports an asynchronous data 
channel, as many as three synchronous voice channels, 
or a channel, which simultaneously supports asynchro- 
nous data and asynchronous voice. Associated with 
each of the Bluetooth chips at the mobile terminal 20 
and the television receiver 30 is a multilayer Bluetooth 
protocol stack 65, 66, respectively, used for setting up 
and maintaining a Bluetooth link 22 between these Blue- 
tooth-enabled devices. 

[0019] Where video capabilities are provided, a con- 
ventional communication link 12 may be set up initially 
as an audio only call with the allowance for subsequent 
requests for video or link 12 may be initially set up to 
transmit audio and/or video. At the setup of service for 
mobile terminal 20, at a call setup, or at some othertime, 
the base station 1 0 must be informed whether or not the 
mobile terminal 20 has a video capability or can transmit 
the video to a nearby Bluetooth enabled display device 
for viewing, and if so, the level of graphics that is ena- 
bled, such as whether high quality graphics can be re- 



ceived and viewed. A user may request that a radio sig- 
nal containing video content be transmitted from the 
communications network via a base station 1 0 to mobile 
terminal 20. Alternatively, the base station 10 may sim- 
5 ply begin transmitting a video signal when it has a video 
to send. 

[0020] Although the discussion herein focuses on 
sending a combined audio and video signal, it should 
be understood that the invention is equally applicable to 

10 the transmission and handling of a video only signal or 
an audio only signal. It should be further understood 
that, rather than being transmitted from a base station, 
the signal may be transmitted to a mobile terminal from 
a short range RF-enabled device over a short range RF 

is or other wireless link. 

[0021] To handle a video feed that has a packet size 
larger than a single data frame, the mobile terminal 20 
must receive a data stream from the service provider in 
a format wherein the video can be split into several data 

20 frames. Thus, basic information/control data may be 
sent by the service provider in a first data frame and the 
high quality graphics signal is split up, and transmitted 
thereafter as additional data frames. 
[0022] FIG. 2 shows a simplified picture of a mobile 

25 terminal 20 illustrating necessary components to per- 
form the procedures of this invention. In the mobile ter- 
minal 20 there is a network transceiver 206, to receive 
transmissions from and to transmit requests to the wire- 
less communications network, a short range transceiver 

30 204 to enable communication with nearby devices, a 
CPU 208 unit for controlling and executing all necessary 
procedures, a memory unit 210, a storage unit 212, a 
display 202 for displaying the images, and an antenna 
21 6. In the case of DVB or DAB, the terminal must also 

35 have a DVB or DAB receiver (not shown) . Also, inside 
or outside the CPU unit is a software-based splitting ap- 
plication 218, which enables the handling and splitting 
of the different data frames. 

[0023] FIG 3. shows a flow chart illustrating the meth- 

40 od for handling the video data to be sent from the service 
provider 13 to the external display device 30 via mobile 
terminal 20. At step 40, the service provider 1 3 transmits 
data frames as packets to mobile terminal 20 over the 
wireless communications network which are received 

45 by mobile terminal 20. Where both audio and video are 
sent simultaneously via the packets, a packet containing 
video information may have a data frame structure that 
can be split into a mobile terminal part 54 and external 
display device part 56. Two possible basic data frame 

so structures are data frame structure 50 shown in FIG. 4 
(a) and data frame structure 52 shown in FIG. 4(b). Mo- 
bile terminal part 54 may include any voice data to be 
heard over or otherwise used by the mobile terminal 20 
as well as images, call feature or other data to be used 

55 by the mobile terminal such as textual information, call- 
er-ID, e-mail, and the like, to be displayed on a display 
of the mobile terminal 20. External display device part 
56 is the part to be forwarded to the external display 
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device 30 and generally follows the mobile terminal part 
54 within the signal sent by a base station 1 0 to allow 
the mobile terminal part 54 to be split off first and used 
by the mobile terminal 20. The external display device 
part 56 generally includes a video portion of the signal 
and may include an audio portion to be played with the 
video on the external display device. In data frame struc- 
tures 50, 52 a header part 58 precedes mobile terminal 
part 54. In data frame structure 52, a separate header 
part 60 also precedes the external display device part 
56. The precise length of the mobile terminal part 54 and 
the external display device part 56 will depend on the 
currently utilized transmission method, i.e. GSM, 
EDGE, WCDMA, DAB, DVB, Bluetooth or some other 
method. The external display device part 56 is transmit- 
ted from the mobile terminal to the external display de- 
vice, such as a TV 30, over wireless short range RF link 
22, such as Bluetooth link. It should be noted that the 
various parts of the data frame structures 50, 52 shown 
in Figs. 4(a) and 4(b) are not necessarily drawn to scale. 
[0024] In one preferred embodiment of this invention 
the short range RF link 22 is specified as a Bluetooth 
link and thereby the protocol stack considered in this in- 
vention is a Bluetooth protocol stack. The features of 
that particular Bluetooth protocol stack are shown in 
FIG. 5, and the various layers of the protocol stack (65, 
66 in FIG. 1) at mobile terminal 20 and at external dis- 
play device 30 are discussed in the Bluetooth Specifi- 
cation V.1.0B. The lowest layer is the radio layer 70, 
which provides an interface between the host devices 
and the Bluetooth chip. Above the radio layer is the 
baseband layer 72 which specifies the procedures to 
support the exchange of real-time voice and data infor- 
mation streams and networking between Bluetooth de- 
vices. Above the baseband layer 72 is the Link Manager 
74 which is used for link set-up, security and control. 
The Logical Link Control and Adaptation Protocol 
(L2CAP) layer 76 supports higher-level protocol multi- 
plexing, packet segmentation and reassembly, and con- 
veying the quality of service information. An Applica- 
tions layer 90 is the highest layer in the Bluetooth pro- 
tocol. Data 78 passes between the L2CAP layer 76 and 
the Applications layer 90 via one or more of the following 
interfaces: TCP/IP 80, HID (human interface device/ 
host interface device) 82, or RFCOMM 84 (discussed at 
Part F1 of the Bluetooth Specification). A control se- 
quence 86 passes between the Link Manager 74 and 
Applications layer 90 to set up the Asynchronous Con- 
nection Link (ACL) between Bluetooth devices and pro- 
vides a pathway for the Applications layer 90 to send 
control information, such as to notify Link Manager 74 
that a packet was lost. An audio component 88 of the 
multilayer protocol stack 65 handles any audio to be 
transmitted to the external display device. 
[0025] Returning to the method of FIG. 3, at step 41 , 
the mobile terminal's splitting application 218 (shown in 
FIG. 1(b)) is used to split the mobile terminal part 54 
from the external display device part 56 at the Applica- 



tions layer 90. (As an alternative to implementing the 
splitting application 21 8 at the Applications layer 90, da- 
ta can be processed and delivered through the RF- 
COMM protocol or another layer in the protocol stack.) 

5 The splitting application 218 takes a data frame from a 
data stack (not shown) at mobile terminal 20 received 
from base network 10 over communications link 12 and 
determines where the external display device part 56 is 
located within the data frame structure by knowing the 

10 fixed length of the mobile terminal part 54. If data frame 
structure 52 is used, the separate header part 60 indi- 
cates the location of the external display device part 56. 
To provide time for the splitting application 21 8 to handle 
the incoming data from the network, the received signal 

15 is buffered at the mobile terminal 20 in a buffer (not 
shown) . Once the data is split, at step 42, the external 
display device part 56 is further processed by the Blue- 
tooth protocol stack 65 at the mobile terminal 20 where 
one or more external display device parts are reassem- 

20 bled into one or more Bluetooth compliant packets 
formed in accordance with the Baseband Specification 
within the Bluetooth Specification, the number of such 
packets depending on the amount of data to be sent. 
[0026] Referring to FIG. 6, each Bluetooth packet 95 

25 comprises an access code 96 specific to a master's ad- 
dress in the connection mode and identifying each pack- 
et in one piconet, a header 97 containing link control 
information, and a payload 98, which comprises one or 
more external display device parts 56 or a portion of an 

30 external display device part, the organization of the data 
into Bluetooth packets depending on the size of external 
display device part 56 and the size of the payload 98. 
These packets 95 are placed into a data stack within the 
Bluetooth chip and are then ready to be transmitted to 

35 external display device 30. The various parts of Blue- 
tooth Packet 95 shown in Fig. 6 are not necessarily 
drawn to scale. 

[0027] A wireless link 22 to send data between mobile 
terminal and external display device 30 is established 

40 using the Bluetooth protocols. The mobile terminal must 
be set up as the "master" to control the communication 
with the external display device 30 which is a "slave". 
The master and slave communicate over shared chan- 
nel and form a "piconet". The channel is -defined in the 

45 Bluetooth Specification as a pseudo-random hopping 
sequence through the defined RF channels that is 
unique to the piconet. 

[0028] Generally, the mobile terminal 20 becomes the 
master automatically when video service is ordered with 

50 the mobile terminal 20 and the connection to external 
display device 30 is initiated. However, if the external 
display device 30 is set up as the master, for any reason, 
the master and slave must exchange roles, with the 
slave becoming the master and vice versa, i.e. a master- 

55 slave switch is performed in accordance with the Blue- 
tooth Specification. 

[0029] Referring now to the flow chart of FIG. 7, at 
step 1 00, the connection is initialized by mobile terminal 
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20 which serves as a master. If an external display de- 
vice 30 has been previously identified with a specific de- 
vice address to the master (mobile terminal), which is 
the case when the same master-slave relationship was 
previously set up, the master usually transmits a "Page 
Scan" command to page the known Bluetooth unit within 
the external display device 30. (If the master-slave re- 
lationship was previously established and was main- 
tained in "park" mode, there is no need to set up a new 
connection; a command must only be sent to exit "park" 
mode to restart the communication.) If no such external 
display device 30 has been previously identified to mo- 
bile terminal 20 as a master, the mobile terminal 20 
broadcasts an "Inquiry" message to determine what oth- 
er Bluetooth units are within the coverage area wherein 
two Bluetooth units can exchange messages with ac- 
ceptable quality and performance. The Bluetooth units 
that capture the broadcast "Inquiry" messages will send 
a response to the mobile terminal 20 providing informa- 
tion about the responding Bluetooth unit and its host de- 
vice, which would include any Bluetooth-enabled exter- 
nal display device in the coverage area. After locating 
the external display device, a "Connection" state is es- 
tablished in which the mobile phone 20 is the master 
and the external display device 30 is the slave, thereby 
preventing the external display device from receiving 
data from multiple Bluetooth devices at the same time, 
which could cause problems with the display on the de- 
vice. 

[0030] During the Connection state, the Bluetooth- 
compliant packets formed at the mobile terminal 20 are 
sent to the external display device 30 (step 102). Upon 
receipt at external display device 30, the packets are 
buffered at buffer (not shown) having a sufficient mem- 
ory for the data stream (step 1 04), and the packets are 
stripped of the access code 96 and header parts 97 
(step 106) and the payloads 95 of the various packets 
are then reassembled by the Bluetooth protocol stack 
66 at the external display device 30 into a data stream 
to be played, whether as video only or with audio avail- 
able (step 1 08). The buffer is necessary both to com- 
pensate for variations in the transmission speed of the 
packets and to capture multiple packets before reas- 
sembly into a video signal to be displayed. If the televi- 
sion receiver has a memory (which is becoming com- 
mon to enable closed captioning of broadcasts and oth- 
er text-based services), it is also possible to utilize the 
memory of the television receiver for buffering purpos- 
es. The video delivered to the external display device 
30 (in this particular case the television) may be deliv- 
ered at a much faster rate than the rate at which it can 
be delivered to a conventional, slow mobile terminal dis- 
play. 

[0031 J The packets are sent to the external display 
device 30 at step 1 02 in one of various ways, such as 
the methods defined in the Bluetooth Specification. Ac- 
cording to one "broadcasting with repetition" scheme, 
each packet is broadcast a predefined number of times, 



such as five times. For example, a first packet is broad- 
cast five times, then a second packet is broadcast five 
times, etc. This increases substantially the chance that 
a packet will be received without error and offers the ad- 

5 vantage that the slave, external display device 30 need 
not send any acknowledgements to mobile terminal 20. 
An example of the "broadcasting with repetition" 
scheme is shown in FIG. 8 where each packet is broad- 
cast two times. Data is sent via packet 1 from mobile 

10 phone 20 to television receiver 30 twice. Both times it is 
received correctly. Next, packet 2 is sent twice. As illus- 
trated, the first time packet 2 is sent it is not received 
properly, for whatever reason, as represented by an "x" 
110 over arrow 111. 

15 [0032] According to a second, more reliable scheme 
for sending packets to the television receiver 30, shown 
in FIG. 9, packet 1 is sent and no further packets are 
sent until the television receiver sends an acknowledge- 
ment (ACK) to the mobile phone 20 that the packet was 

20 received. In this "polling" scheme, an ARQ (Automatic 
Repeat Queuing) protocol may be used. Certain time 
slots/intervals are designated as times when the master 
may transmit a packet and the following time slot is des- 
ignated as a slave-to-master slot when the slave an- 

25 swers. Thus, FIG. 9 shows packet 1 being transmitted 
by mobile phone 20 during first time slot and an ACK 
signal is returned by television receiver 30 during the 
next time slot. Packet 2 is subsequently transmitted dur- 
ing another time slot but is not properly received. Thus, 

30 a NAK (No Acknowledgement) signal- is sent back by 
television receiver 30 during the next time slot and mo- 
bile phone 20 then resends packet 2 until proper receipt 
is acknowledged with an ACK signal. After all packets 
are sent, the Connection state may be terminated and 

35 both the master and slave devices return to the Standby 
mode, in this mode, the Active Member Address of the 
slave is released, enabling the slave to connect with an- 
other Bluetooth device. 

[0033] The invention may also be implemented in 

^0 conjunction wich the Wireless Application Protocol 
(WAP) such that the data that passes to the external 
display device is ordered and controlled via WAP. The 
convergence of WAP and Bluetooth technologies is de- 
fined in the Bluetooth Specification. WAP provides In- 

45 ternet and advanced telephone services to mobile ter- 
minals and allows among other things a mobile terminal 
user to interact with the user's service provider. WAP 
also permits the download of menus from the network 
to mobile terminal 20 offering various selections that a 

so user can make. WAP permits a mobile terminal user to 
order data to be sent to an external display 30 device 
from a menu of one or more choices that appears on a 
display on the mobile terminal. The ordered data, as well 
as related data for controlling the data for the external 

55 display device 30, is then sent from the service provider 
1 3 via network and its base station 1 0 to the mobile ter- 
minal 20. WAP further controls the delivery of the or- 
dered data to external display device 30. The data that 
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will be sent to the external display device 30 is extracted 
before the WAP menu or any other application is dis- 
played on the display of the mobile terminal 20. The ex- 
tracted data is then streamed through the mobile termi- 
nal 20 and transmitted to the external display device 30. 
The menus and related data viewed on the display of 
mobile terminal 20 may also be sent to the external dis- 
play device 30 so that the menu can be displayed and 
better viewed thereon, the selection may be made on 
the external display device 30 and then transmitted back 
to the mobile terminal 20, 

[0034] Rather than sending video data over the same 
channel as other data used exclusively by the mobile 
terminal 20, it is possible in WCDMA and similar wire- 
less technologies where there are multiple channels per 
user to send the data bound for the external display de- 
vice over a "dedicated" channel to transmit this data via 
mobile terminal and over the short range RF link to ex- 
ternal display device. 

[0035] Because of the improved display quality, many 
new mobile communications services are possible. For 
example, using mobile terminal and a WAP menu, a us- 
er can send a request to a service provider 13 for a 
weather report for Helsinki city. After sending the re- 
quest, the user receives a data stream from the service 
provider 13 via communications network to his/her mo- 
bile terminal 20, that may consist of basic information 
about the current weather in Helsinki and a live or sat- 
ellite picture of Helsinki, a weather map, or a detailed 
graphical illustration of the weather forecast for Helsinki 
city. The basic information can be displayed on the dis- 
play of the mobile 30 terminal 20 and pictorial data may 
be forwarded to the external display device, such as a 
television receiver, for better viewing. 
[0036] It should also be understood that, when a tel- 
evision receiver is used as an external display device 
30 and the display is controlled with a Bluetooth data 
stream, the display of the television receiver can be con- 
trolled pixel-wise, i.e. the display can be divided into dif- 
ferent portions, which can each be separately control- 
led. This allows advertising to be added to the transmis- 
sion and displayed on one or more portions of the dis- 
play. For example, when the user wants to see a picture 
of the weather in Helsinki city, the transmission includes 
a banner that advertises British Airways. An advertise- 
ment on a particular portion of the display may remain 
displayed until other data to be displayed in that location 
is received. 

[0037] Thus, while there have shown and described 
and pointed out fundamental novel features of the in- 
vention as applied to a preferred embodiment thereof, 
it will be understood that various omissions and substi- 
tutions and changes in the form and details of the de- 
vices illustrated, and in their operation, may be made by 
those skilled in the art without departing from the spirit 
of the invention. For example, it is expressly intended 
that all combinations of those elements and/or method 
steps which perform substantially the same function in 



substantially the same way to achieve the same results 
are within the scope of this invention. Moreover, it should 
be recognized that structures and/or elements and/or 
method steps shown and/or described in connection 
5 with any disclosed form or embodiment of the invention 
may be -incorporated an any other disclosed or de- 
scribed or suggested form or embodiment as a general 
matter of design choice. 



1 . A system having a plurality of display devices hav- 
ing different display capabilities, the system corn- 
's prising; 

a first display device having a first display and 
a first display capability for displaying an image 
of a predetermined content; 
20 a second display device having a second dis- 

play and a second display capability for display- 
ing a substantially different image of the prede- 
termined content; 

a communication link between said first display 
25 device and said second display device, the link 

including means for transmitting the predeter- 
mined content of the image to be displayed on 
the second display of said second display de- 
vice, and; 

30 means for altering the image between the first 

display of said first display device and the sec- 
ond display of said second display device. 

2. The system of claim 1 , wherein the commun ication 
35 link between said first display device and said sec- 
ond display device is a wireless short range com- 
munication link. 

3. The system of claim 2, wherein said first display de- 
40 vice has means for initiating the short range com- 
munication link to said second display device for 
transmitting the image. 

4. The system of claim 2, wherein said second display 
45 device has means for receiving the content trans- 
mitted from said first display device via the short 
range communication link. 

5. The system of claim 2, wherein the short range 
so communication link is a Bluetooth link. 

6. The system of claim 2, wherein the short range 
communication comprises a Bluetooth chip at- 
tached to said first display device. 

55 

7. The system of claim 2, wherein the short range 
communication link comprises a Bluetooth chip at- 
tached to said second display device. 
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8. The system of claim 1 , wherein said second display 
device further comprises means for informing said 
first display device of the second display capability. 

9. The system of claim 1 , further comprising a com- 
munications network, a second communications 
link between the communications network and said 
first display device, and means for transferring the 
image data from the communications network to 
said first display device over the second communi- 
cations link before the image data is transmitted to 
said second display device. 

1 0. The system of claim 9, wherein the communications 
network is a wireless communications network. 

11 . The system of claim 9, wherein the means for trans- 
ferring the image data comprises means for simul- 
taneously transferring additional data to said first 
display device with the image data for use at said 
first display device. 

1 2. The system of claim 9, wherein the means for trans- 
ferring the image data comprises means for trans- 
ferring the image data in a packet along with addi- 
tional data for use at said first display device, and 
wherein said first display device further comprises 
means for splitting the packet so the additional data 
may be used at said first display device, and the 
image data may be transmitted to said second dis- 
play device. 

13. The system of claim 1 , wherein the predetermined 
content of the image contains data which is respon- 
sive to said first display device and to said second 
display device and the respective display device se- 
lects the appropriate data for viewing the image re- 
spectively. 

14. The system of claim 13, wherein the data which is 
responsive to said first display device is viewed on 
the first display of said first display device and the 
data which is responsive to said second display de- 
vice is forwarded to said second display device. 

15. The system of claim 1 , wherein said second display 
device further comprises a memory for buffering the 
incoming image. 

16. The system of claim 1 , wherein said first display de- 
vice is a mobile terminal. 

17. The system of claim 1 , wherein said second display 
device is a television receiver. 

18. The system of claim 1, further comprising means 
for controlling the second display device pixel-by- 
pixel. 



19. The system of claim 1 , wherein the first display ca- 
pability is different from the second display capabil- 
ity such that the image displayed on the first display 
device is substantially different from the image dis- 

5 played on the second display device. 

20. A system having a plurality of display devices of dif- 
ferent displaying capabilities, said system compris- 
ing: 

10 

a communications network for transmitting a 
predetermined content; 
a first display device having a first display ca- 
pability; 

'5 a second display device having a second dis- 

play capability differing from the first display ca- 
pability; 

wherein said first display device comprises 

20 

means for establishing a first communication 
link with said communications network, 
means for interactively communicating with 
said communications network, 

25 means for establishing a second communica- 

tion link with said second display device, 
means for displaying an image on the display 
of said first display device taking into consider- 
ation the display capabilities of said first display 

30 device, and 

means for forwarding at least a portion of the 
predetermined content to said second display 
device for displaying a substantially different 
image taking into consideration the display ca- 

35 pabilities of said second display device. 

21 . The system of claim 20, wherein the first communi- 
cations link utilizes a wireless transformation meth- 
od comprising one of GSM, EDGE WCDMA, DVB, 

40 DAB and a Bluetooth link. 

22. The system of claim 21 , wherein the wireless com- 
munications network comprises one of a mobile 
network and the Internet. 

45 

23. The system of claim 20, wherein the second com- 
munication link is a Bluetooth link. 

24. The system of claim 20, wherein said first display 
so device and wherein the first communications link 

utilizes a wireless transmission method compliant 
with the Wireless Application Protocol (WAP) stand- 
ard. 

55 25. The system of claim 20, wherein said first display 
device further comprises a memory for storing at 
least a part of the incoming signal. 
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26. The system of claim 20, wherein the incoming sig- 
nal comprises: 

a first display device image content part for use 
at said first display device; and 
a second display device part to be forwarded to 
said second display device. 

27. The system of claim 20, wherein the portion of the 
predetermined content to be forwarded to said sec- 
ond display device comprises: 

an access code specific to said first display de- 
vice address in the communication link and 
identifying each data packet; 
a header comprising communication link con- 
trol information; and 

a payload comprising the data of the image to 
be displayed at said second display device. 

28. A method of displaying a first part of a plurality of 
images on a first display device and a second part 
of the plurality of images on a second display device 
comprising the steps of: 

receiving a predetermined content from a com- 
munications network at said first display device, 
wherein the predetermined content includes a 
plurality of data packets, each comprising dis- 
play capability specific information; 
assembling at least a portion of the data pack- 
ets into a format that can be forwarded to said 
second display device; 

transmitting the assembled data packets from 
said first display device to said second display 
device via a short range communication link; 
reassembling the data packets received at said 
second display device into a format that can be 
viewed on a display of the second display de- 
vice; 

displaying images on the display of said first 
display device using the first display capability 
specific information, and 
displaying substantially different images on the 
display of said second display device using the 
second display capability specific information. 



device and the communications network are com- 
pliant with the Wireless Application Protocol (WAP) 
standard. 

5 32. The method of claim 28, wherein the short range 
communication link is a Bluetooth link. 

33. The method of claim 28, wherein said first display 
device is a mobile terminal. 

10 

34. The method of claim 28, wherein said second dis- 
play device is a television receiver. 



20 



25 



30 
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40 



29. The method of claim 28, further comprising trans- 
mitting the predetermined content over the commu- 
nications network using a wireless transmission so 
method comprising one of GSM, EDGE, WCDMA, 
DVB, DAB and a Bluetooth link. 

30. The method of claim 28, wherein the communica- 
tions network comprises one of a mobile network 55 
and the Internet. 

31 . The method of claim 28, wherein said first display 
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